Solid-phase cytometry (SPC) was used to determine the total number and the number 28 of itraconazole-resistant Aspergillus fumigatus cells in 60 air samples. Of the 570 A. 29 fumigatus cells that were recovered, 10 (1.8%) were resistant. SPC proved more 30 specific and rapid than culture and allowed high-troughput susceptibility testing. 31
MANUSCRIPT TEXT 33
Resistance of clinical Aspergillus fumigatus isolates against azole antifungal 34 drugs has been emerging (Snelders et al., 2008) . As part of their use in empiric 35 therapy, it is important to understand whether resistance develops in treated patients 36
or is already present in environmental isolates (Dannaoui et al., 1999) . 37
38
In order to rapidly quantify A. fumigatus cells in air samples we developed a 39 method based on SPC and immunofluorescence labelling as an alternative to culture-40 based methods (Vanhee et al. 2009 ). The protocol included impacting air on a water 41 soluble polyvinyl alcohol film (PVA), dissolution of the polymer, filtration of the 42 sample, microcolony formation at 47°C, immunofluorescence labelling, scanning of 43 the filter membrane with a solid-phase cytometer and microscopic validation. 44
In a first part of the present study, this method was adapted to allow the 45 quantification of airborne, itraconazole resistant A. fumigatus. To that end, 46 itraconazole was added to the growth medium during the microcolony formation step 47 and the remainder of the procedure was performed as described previously (Vanhee et 48 al., 2009 ). In order to determine the optimal concentration of itraconazole that should 49 be added to the medium, the MIC obtained with the CLSI M38-A2 microdilution test 50 for 30 A. fumigatus reference strains was compared with the lowest concentration 51 leading to the absence of microcolony formation. The inoculum size with the latter 52 method was 100 cells per filter and ITC concentrations ranged from 0 to 16 µg ml -1 . 53
In a second part, triplicate 1000 l air samples were analysed using the SPC 54 method and a culture-based method for the determination of total and resistant A. 55 fumigatus counts. A schematic overview of the SPC and culture-based procedure is 56 given in figure 1. For SPC analysis, air samples were collected on PVA and the 57 previously described SPC procedure was applied. Two µg itraconazole ml -1 was used 58 in the growth medium. To determine the number of culturable, itraconazole resistant 59
A. fumigatus cells, the same PVA solution was analysed using membrane filtration 60 and incubation on Sabouraud agar supplemented with 2 µg itraconazole ml -1 . Direct 61 collection of air onto Sabouraud agar was used as a reference method to determine the 62 total A. fumigatus plate count. Plates were incubated at 47 °C and after four days 63 colonies were confirmed as A. fumigatus using light microscopy. For all A. fumigatus 64 strains isolated, a CLSI M38-A2 microdilution test to determine itraconazole 65 sensitivity was performed. 66
67
The itraconazole concentration inhibiting microcolony formation for all 30 68 reference strains was one dilution higher than the MIC obtained with the CLSI M38-69 A2 microdilution assay. As the breakpoint for itraconazole resistance has been set at 1 70 µg/ml (Rodriguez-Tudela et al., 2008), we decided to use a concentration of 2 µg ml Pigs stable 2  --Cow's stable  --Intensive care unit (ICU) 1A  --ICU 2A  --ICU 3A  --ICU 4A  --ICU 5A  --ICU 1B  --ICU 2B  --ICU 3B  --ICU 4B  --ICU 5B --a : No microcolonies were detected, indicating that the number of cells was below the lower limit of 
